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SEQDENCE LISTING 

/ 

(1) GENERAL INFORMATION: 
(i) APPLICANT: 

(A) NAME: Federal Republic Germany, finally represented by 
the President of/tUe Paul-Ehrlich- Institute 

(B) STREET: Paul-Ehrlich-Str . /51-59 

(C) CITY: Langen 

(E) COUNTRY: Germany 

(F) POSTAL CODE (ZIP) : 63221 

(ii) TITLE OF INVENTION: CELL-Sp/ciFIC RETROVIRAL VECTORS WITH 

ANTIBODY DOMAINS AND METHOD FOR THE/ PRODUCTION THEREOF FOR SELECTIVE GENE 
TRANSFER ^ '^i^±jJ2.^±^v ju vrr^iNiL 

(iii) NUMBER OF SEQUENCES: 32 

(iv) COMPUTER- READABLE FORM:/ 

(A) MEDIUM TYPE: Flopj^y disk 

(B) COMPUTER: IBM PC /coiapatible 

(C) OPERATING SYSTEM/^ PC-DOS /MS-DOS 

(D) SOFTWARE: Patenlfin Release #1.0, Version #1>30 (EPA) 

O (v) PRIOR APPLICATION DATA: 

tO APPLICATION NUMBER: DE 197 52 854.6 

[fl DATE OF APPLICATION; 28-11-1997 




(2) INFORMATION FOR SEQ Id/nO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4776 Base pairs 

(B) TYPE: NucO/eotide 

(C) STRANDEDNl^SS : doxible 

(D) TOPOLOGY linear 

(ii) MOLECULE TYPE: other nucleic acid 
(iii) HYPOTHETICAL: NO 

(xi) SEQUENCE d/sCRXPTION: SEQ ID NO: 1: 

GAATTCCCGT ACGAGCCiATA GATAAAATAA AAGATTTTAT TTAGTCTCCA GAAAAAGGGG 60 

GGAATGAAAG ACCCCACCTG TAGGTTTGGC AAGCTAGCTT AAGTAACGCC ATTTTGCAAG 120 

GCATGGAAAA ATACATAACT GAGAATAGAG AAGTTCAGAT CAAGGXCAGG AACAGATGGA 180 

ACAGCTGAAT ATGGGCCAAA CAGGATATCT GTGGTAAGCA GTTCCTGCCC CGGCTCAGGG 240 

CCAAGAACAG ATGGAACAGC TGAATATGGG CCAAAGAGGA TATCTGTGGT AAGCAGTTCC 300 

TGCCCCGGCT CAGGGCCAAG AACAGATGGT CCCCAGATGC GGTCCAGCCC TCAGCAGTTT 360 

CTAGAGAACC /tCAGATGTT TCCAGGGTGC CCCAAGGACC TGAAATGACC CTGTGCCTTA 420 

TTTGAACTAa/cCAATCAGTT CGCTTCTCGC TTCTGTTCGC GCGCTTCTGC TCCCCGAGCT 4 80 

CAATAAAAGA GCCCACAACC CCTCACTCGG GGCGCCAGTC CTCCGATTGA CTGAGTCGCC 540 

CGGGTGGGGG AGCTCGCTGT TGGGCTCGCG GTTGAGGACA AACTCTTCGC GGTCTTTCCA 600 

GTACTCT*GG ATCGGAAACC CGTCGGCCTC CGAACGGTAG TCCGCCACCG AGGGACCTGA 660 
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GCGAGTCCGC ATCGACCGGA TCGGAAAACC TCTCGAGAAA GGCGTCj/aAC CAGTCACAGT 
CGCAAGGTAG GCTGAGCACC GTGGCCGGGC GGCACGGGTG GCGGt/ggGG TTGTTTCTGG 
CGGAGGTGCT GCTGATGATG TAATTAAGTA GGCGGTCTTG AGAOfeGCGAT GGTCGAGGTG 
AGGTGTGGCA GGCTTGAGAT CTGGCCATAC ACTTGAGTGA CAift^GACATC CACTTTGCCT 
TTCTCTCCAC AGGTGTCCAC TCCCAGGTCC AACCGGATCC g/gCTCOACC GCGGTAAAGG 
TCGCTGGGAA GACCCCGTGG ATCCACCACT CTCGACTCAA yfeAAAGCTCCT GACAACCAAG 
AAGAATGGAC rGTCTCACCA ACCTCCGATC CGCTGAGGGV AAAGTTGACC AGGCGAGCAA 
AAOrCCTAATT CTCCTTGTGG CTTGGTGGGG GTTTGGGACZfc ACTGCCGAAG TTTCGACTGC 

cggctccggg qgcggtggtt ctggtggtgg ttctggtc/gt ggtggttctg gtggtggtgg 

TTCTGGCGCC AGCCGAGrCC AGTTTATCCC CCTGCt/gTG GGTCTAGGGA TTTCAGGGGC 

tacacttgct GGTGGAACGG GGCTTGGGGT ctccg*tcac acttatcaca agctctctaa 

TCAATTGATT GAAGA^GTCC AGGGTCTTTC AGGq(cCATC AATGACCI-AC AGGACCAGAT 
TGACTCCCTG GCTGAGGTTG TCTTACAAAA TAdkAGAGGG TTAGACCTAT TGACTGCCGA 
ACAAGGAGGA ATATGTCTCG CACTCCAGGA Ga6^GTGTTGT TTTTACGCTA ACAAGTCGGG 
TATCGTACGT GACAAGATCC GAAAACTCCA /gAGGACCTT ATCGAGAGAA AACGrGCACT 
GTACGACAAC CCCCTGTGGA GCGGCTTGAa/cGGCTTCCTT CCATATTTGC TACCCTTGTT 
AGGCCCCCTG TTTGGGCTCA TATTGITCC^ GACCCTCGGC CCGTGCATTA TGAAGACCCT 
GACTCGCATT ATACATGACA AAATTCAGc/c AGTAAAATCC TAGCACTAGT CCCACAGTAC 
AAGCCACTCC CAACAGAGAT GGATACCcfiTA GGGGTCCGAT GGTCTAAGAA TTCTCGAGTC 

TAAGATCGA^ cgaattccta GGTCAA^GAT ttgaccagaa tgtacaagag cagtggggaa 

TGTGGGAGGG .GCTTACGAAG GCCTtAgTG ACTAGGTACC CGATCCAGAC ATGATAAGAT 
acattgatga gxttggacaa ACCA^AACTA GAATGCAGTG AAAAAAATGC TTTATTTGTG 
AAATTTGTGA TGCTATTGCT TTA^TGTAA CCATTATAAG CTGCAATAAA CAAGTTAACA 

acaacaattg cattcatttt at(6tttcagg TTCAGGGGGA GGTGTGGGAG gttttttaaa 

GCAAGTAAAA CCTCTACAAA TCAAGCTGGG CAAGCTAGAT CTAGCTTGGC GTAATCATGG 
TCATAGCTGT TTCCTGTGTG AaATTGTTAT CCGCTCACAA TTCCACACAA CATACGAGCC 

ggaagcataa agtgtaaagc/ ctggggtgcc TAATGAGTGA gctaactcac attaattgcg 

TTGCGCTCAC TGCCCGCTT* CCAGTCGGGA AACCtGTCGT GCCAGCTGCA TTAATGAATG 

ggccaacgcg cggggagagg cggtttgggt attgggcgct cttccgcttc ctcgctcact 

GACTCGCTGC GCTCGGTCGT* TCGGCTGCGG CGAGCGGTAT CAGCTCACTC AAAGGCGGTA 
ATACGGXTAf CCACAGAATC AGGGGATAAC GCAGGAAAGA ACATGTGAGC AAAAGGCCAG 
CAAAAGGCCA GGAACtGTAA AAAGGCCGCG TTGCTGGCGT TTTTCCATAG GCTCCGCCCC 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1580 
1740 
1800 
1860 
1920 
1980 
204O 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
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CCTGACGAGC ATCACAAAAA TCGACGCTCA AGTCAGAGGT GGCGAAACCC 
TAAAGATACC AGGCGTTTCC CCCTGGAAGC TCCCTCGTGC GCTCTCCTGT 
CCGCTTACCG GATACCTGTC CGCCTTTCTC CCTTCGGGAA GCGTGGCGCT 
TCACGCTGTA GGTATCTCAG TTCGGTGTAG GTCGTTCGCT CCAAGCTGGG 
GAACCCCCCG TTCAGCCCGA CCGCTGCGCC TTATCCGGTA ACTATCGTCT 
CCGGTAAGAC ACGACTTJVTC GCCACTGGCA GCAGCCACTG GTAACAGGAT 
AGGTATGTAG GCGGTGCTAC AGAGTTCTTG AAGTGGTGGC CTAACTACG 
AGGACAGTAT TTGGTATCTG CGCTCTGCTG AAGCCAGTTA CCTTCGG 
AGCTCTTGAT CCGGCAAACA AACCACCGCT GGTAGCGGTG GTTTTTJ^GT 
CAGATTACGC GCAGAAAAAA AGGATCTCAA GAAGATCCTT tgatq^tttc 
GACGCTCAGT GGAACGAAAA CTCACGTTAA GGGATTTTGG TCAafGAGATT 
ATCTTCACCT AGATCCTTTT AAATTAAAAA TGAAGTTTTA Ai^CAATCTA 
GAGTAAACTT GGTCTGACAG TTACCAATGC TTAATCAGTG AGGCACCTAT 
TGTCTATTTC GTTCATCCAT AGTTGCCTGA CTCCCCGTC^ TGTAGATAAC 
GAGGGCTTAC CATCTGGCCC CAGTGCTGCA ATGATACCGC GAGACCCACG 
CCAGATTTAT CAGCAATAAA CCAGCCAGCC GGAAGGGCCG AGCGCAGAAG 

actttatccg cctccatcca gtctattaat tgttg/cggg aagctagagt 

CCAGT'TAATA GTTTGCGCAA CGTTGTTGCC ATTG6tACAG GCATCGTGGT 
TCGTTTGGTA TGGCTTCATT CAGCTCCGGT TC9CAACGAT CAAGGCGAGT 
CCCATGTTGT GCAAAAAAGC GGTTAGCTCC T^lfCGGTCCTC CGATCGTTGT 
rTGGCCGCAG ^TGTTATCACT CATGGTTATG y6CAGCACTGC ATAATTCTCT 
CCATCCGTAA GATGCTTTTC TGTGACTGG^ GAGTACTCAA CCAAGTCATT 
TGTATGCGGC GACCGAGTTG CTCTTGCCCG GCGTCAATAC GGGATAATAC 
AGCAGAACTT TAAAAGTGCT CATCATTGGA AAACGTTCTT CGGGGCGAAA 
ATCTTACCGC TGTTGAGATC CAGTt/gATG TAACCCACTC GTGGACCCAA 
GCATCTTTTA CTTTCACCAG CGiyTCTGGG TGAGCT^AAAA CAGGAAGGCA 
AAAAAGGGAA TAAGGGCGAC ACGGAAATGT tgaatactca TACTCTTCCT 
TATTGAAGCA TTTATCAGGG TTATTGTCTC ATGAGCGGAT ACATATTTGA 
AAAAATAAAC AAATAGGGGy TCCGCGCACA TTTCCCCGAA AAGTGCCACC 
GAAACCATTA TTATCATGAC ATTAACCTAT AAAAATAGGC GTATCACGAG 
CTCGCGCGTT TCGGIGA/^GA CGGTGAAAAC CTCTGACACA TGCAGCTCCC 
ACAGCTTGTC TGTAAOfcGGA TGCCGGGAGC AGACAAGCCC GTCAGGGCGC 
GTTGGCGGGT GTCGGGGCTG GCTTAACTAT GCGGCATCAG AGCAGATTGT 



GACAGGACTAv 
TCCGACCC^G 
TTCTCAATGC 
CTGT^TGCAC 
TG^folCCAAC 
.GCAGAGCG 
CTAGACTAGA 
AAGAGTTGGT 
TTGCAAGCAG 
TACGGGGTCt 
ATCAAAAAGG 
AAGTATATAT 
CTCAGCGATC 
TACGATACGG 
CTCACCGGCT 
TGGTCCTGCA 
AAGTAGTTCG 
GTCACGCTCG 
TACATGATCC 
CAGAAGTAAG 
TACTGTCATG 
CTGAGAATAG 
CGCGCCACAT 
AGTCTCAAGG 
CTGATCTTCA 
AAATGCCGCA 
TTTTCAATAT 
ATGTATTTAG 
TGACGTCTAA 
GCCCTTTCGT 
GGAGACGGTC 
GTCAGCGGGT 
ACTGAGAGTG 



2640 

2700 

2760 

2320 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

33 60 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 
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CACCATATGC GGTGTGAAAT ACCGCACAGA TGCGTAAGGA GAAAATACCG CATCAGGg4 
CATTCGCCAT TCAGGCTGCG CAACTGTTGG GAAGGGCGAT CGGTGCGGGC CTCTTofeCTA 
TTACGCCAGC TGGCGAAAGG GGGATGTGCT GCAAGGCGAT tAAGITGCGT AACG/4aggG 
TTTTCCCAGT CACGACGTTG TAAAACGACG GCCAGT 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 Amino acids 

{B) TYPE J Amino acid 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE; Protein 
(Xi) SEQUENCE DESCRIPTION; SEQ ID NO: 2 

Met Lys Asp Pro Thr Cys Arg Phe Gly Lys Leu Ala 
5 10 

(2) INFORMATION FOR SEQ ID NO: 3: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 Amino acids 

(B) TYPE: Amino acid 
(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 
{XX) SEQUENCE DESCRIPTION: SEQ ID NOj/s: 

Met Glu Lys Tyr lie Thr Glu Asn Arg Glu/Val Gin lie Lys Val Arg 

5 Ul IS 

Asn Arg Trp Asn Ser 
20 



4 620 
4 680 
4740 
4776 



(2) INFORMATION FOR SEQ ID NO: 4; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 Amino acid^ 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Proteii. 
(xi) SEQUENCE DESCRIPTION: /sEQ ID NOi 
Met Gly Gin Thr Gly Tyr Leu 
5 

(2) INFORMATION FOR SEQ ID JSIO: 5: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 13 An^ino acids 

(B) TYPE; Amino /acid 
(D) TOPOLOGY: lAnaar 

(ii) MOLECULE TYPE :/ Protein 
(Xi) SEQUENCE DESCRIPTION; SEQ ID NO: 5: 
Met Glu Gin Leu A^n S46t Gly Gin Thr Gly Tyr Leu Trp 

5 / 10 

(2) INFORMATION FOEt SEQ ID NOj 6: 
(1) SEQUENCE /CHARACTERISTICS : 

(A) LENGTH: 12 Amino acids 

(B) TYPff: Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLEC9LE TYPE; Protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
Met Val Pro Afg Cys Gly Pro Ala Leu Ser Ser Phe 
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5 10 

(2) INFORMATION FOR SEQ ID NO: 7: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 Aittino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 
{3£i) SEQUENCE DESCRIPTION: SEQ ID NO- 7- 
Met Phe Pro Giy Cys Pro Lys Asp Leu Lys 

{2} INFORMATION FOR SEQ ID NO: 3: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 Amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: Protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO* 8- / 
Met Val Glu Val Arg Cys Gly Arg Leu Glu lie Trp ProAyr Thr 
^ ^0/15 

(2) INFORMATION FOR SEQ ID NO: 9: 
(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 24 Altlino acids 
{B) TYPE: Amino acid 
(DJ TOPOLOGY: linear 
(ii) MOLECULE TYPE; Protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Met Thr Ser Thr Leu Pro Phe Ser Pro Gin Val Lr Thr Pro Arc Ser 

^ 10 / 15 

Asn Arg He Arg Ala Pro Pro Arg ^ 

20 

(2) INFORMATION FOR SEQ ID NO: 10: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 232 Amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 
[XX) SEQUENCE DESCRIPTION: SEQ ID AO: 10: 

Met Asp Cys Leu Thr Asn Leu Arg Ser Ma Glu Gly Lys Val Asp Gin 

/ 10 15 
Ala Ser Lys He Leu He Leu Leu Val Ala Trp Trp Gly Phe Glv Thr 

^0 25/ 30 

Thr Ala Glu Val Ser Thr Ala Gly Se7 Gly Gly Gly Gly Ser Gly Gly 

Gly Ser Gly Gly Gly Gly Ser Gly oly Gly Gly Ser Gly^Aia Ser Pro 

55 / 50 
Val Gin Phe He Pro Leu Leu Val /Gly Leu Gly He Ser Gly Ala Thr 
^ "70/75 80 

Leu Ala Gly Giy Thr Gly Leu Gl^ Val Ser Val His Thr Tyr His Lys 
T 35/ 90 95 

Leu Ser Asn Gin Leu He Glu A&p Val Gin Ala Leu Ser Glv Thr He 

/ 105 110 
Asn Asp Leu Gin Asp Gin He/Asp Ser Leu Ala Glu Val Val Leu Gin 

115 / 120 125 

Asn Arg Arg Gly Leu Asp Led Leu Thr Ala Glu Gin Gly Gly He Cys 
IjQ 135 / 140 

Leu Ala Leu Gin Glu Lys cX^s Cys Phe Tyr Ala Asn Lys Ser Glv He 

150 / 155 160 

Val Arg Asp Lys He Arg Lys Leu Gin Glu Asp Leu He Glu Arg Lvs 
165 / 170 175 
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Arg AXa Leu Tyr Asp Asn Pro Leu Trp Ser Gly Leu Asn Gly PhA Leu 

/ 

Pro Tyr Leu Leu Pro Leu Leu Giy Pro Leu Phe Gly Leu lie j/exi Phe 
195 200 205 / 

l^n ^^"^ ^"""^ Arg Ile/lle His 

215 220 
Asp Lys He Gin Ala Val Lys Ser 
225 230 

(2) INFORMATION FOR SEQ ID NO: 11: 
(i) SEQUENCE CHimACtERISTICS i 

(A) LENGTH: 14 Amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

<ii) MOLECOLE TYPE; Protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO' 11- 
Met Asp Thr Leu Gly Val Arg Trp Ser Lya Asn Ser Arg Val 
5 10 

(2) INFORMATION FOR SEQ ID NO: 12: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 Amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NOs 
Met Tyr Lys Ser Ser Gly Glu Cys Gly Arg GJ 
5 10 



12: 

Leu Arg Arg Pro 
15 



(2) 



Met 



INFORMATION FOR SEQ ID NO; 13: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 Amino acids 

(B) TYPE; Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 
(xi) SEQUENCE DESCRIPTION: SEQ l6 NO: 13: 
He Arg Tyr He Asp Glu Phe Gly /Gin Thr Thr Thr Arg Met Gin 
5 / 10 15 



(2) INFORMATION FOR SEQ ID NO: 14: 
(i) SEQUENCE CHARACTERISTICS 
{A) LENGTH: 4 Amino aci 
(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 
(ii) MOLECOLE TYPE: Protein 
(Xi) SEQUENCE DESCRIPTION: 



SEQ ID NO: 14; 



Met Leu Tyr Leu 



(2) INFORMATION FOR SEQ ID 
(i) SEQUENCE CHARACTEl 

(A) LENGTH: 6 Ar 

(B) TYPE: Amino ai 
(D) TOPOLOGY: li] 



15: 
^STICS : 
acids 
.d 
:ar 



(ii) MOLECULE TYPE: P;^'otein 
(xi) SEQUENCE DESCRiyriON: SEQ ID NO: 

Met Leu Leu Leu Tyr Leu> 
5 



15; 



(2) INFORMATION FOR 
(i) SEQUENCE CI: 

(A) LENGTH: 

(B) TYPE: 
(D) TOPOLOO 



ID NO: 16: 
:T£RISTICS: 
Amino acids 
Lno acid 
linear 
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(ii) MOLECOLE TYPE: Protein 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
Met Phe Gin Val Gin Gly Glu Val Trp Glu Val Phe 
5 10 

(2) INFORMATION FOR SEQ ID NO: 17: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 Amino acids 

(B) TYPE: Amino acid 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Met Val lie Ala Val Ser Cys Val Lys Leu Leu Ser 

5 10 

Thr Gin His Thr Ser Arg Lys His Lys Val 
20 25 



La His Aan Ser 
15 



(2) INFORMATION FOR SEQ ID NO: 18: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 9 Amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 
(Ki) SEQUENCE DESCRIPTION: SEQ ID NO; 



18: 



Met Ser Glu Leu Thr His He Asn Cys Val/Ala Leu Thr Ala Arg Phe 

5 10 / 15 

Pro Val Gly Lys Pro Val Val Pro Ala Ali Leu Met Asn Arg Pro Thr 

20 25 / 30 

Arg Gly Glu Arg Arg Phe Ala Tyr Trp Ala Leu Phe Arg Phe Leu Ala 

35 40 / 45 

His ^ 



U 



(2) INFORMATION FOR SEQ ID NO: 19: 
(i) SEQOENCE CHARACTERISTICS: 

(A) LENGTH? 4 Amino acidsy 

(B) TYPE! Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Met Leu Thr Leu 

(2) INFORMATION FOR SEQ ID NO:/20! 
(i) SEQUENCE CHARACTERISTICS! 

(A) LENGTH: 9 Amino ^ids 

(B) TYPE: Amino acic 
(D) TOPOLOGY: lineai 

(ii) MOLECULE TYPE; Protein 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20 j 
Met Arg Leu Ser Lys Arg He/ Phe Thr 

5 



(2) INFORMATION FOR SEQ 10 NO: 21: 
(i) SEQOENCE CHARACTERISTICS: 

(A) LENGTH: 11 ftraino acids 

(B) TYPE: Amino/ acid 
(D) TOPOLOGY: l/inear 

( ii ) MOLECULE TYPE : / Protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
Met Ser Lys Leu Gly LeU Thr Val Thr Asn Ala 
5 / 10 
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(2) INFORMATION TOR SEQ ID NO: 23; 
{i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 88 Amino Acids 

(B) TYPE: Amino acid/ 
(D) TOPOLOGY: linear/ 

(ii) MOLECULE TYPE; Protein 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO; 23: 
Met lie Pro Arg Asp Pro Arg £er Pro Ala Pro Asp Leu Ser Ala lie 

5 10 15 

Asn Gin Pro Ala Gly Arg Ala Glu Arg Arg Ser Giy Pro Ala Thr Leu 

20 2S 30 

Ser Ala Ser lie Gin Ser He Asn Cys Cys Arg Glu Ala Arg Val Ser 

3S 4b 45 

Ser Ser Pro Val Asn Ser Leu Atg Asn Val Val Ala He Ala Thr Gly 
50 55 so ^ 

lie Val Val Ser Arg Ser Ser Ptie Gly Met Ala Ser Phe Ser Ser Glv 

"^0 75 ao 

Ser Gin Arg Ser Arg Arg Val Thr 

85 

(2) INFORMATION FOR SEQ ID NO; 24: 
(i) SEQUENCE CHARACTERIST [CS 

(A) LENGTH; 56 Amino fecids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Proteiii 
(xi) SEQUENCE DESCRIPTION : | SEQ ID NO: 24: 

Met Leu Cys Lys Lys Ala Val Set Ser Phe Gly Pro Pro He Val Val 



Arg Ser Lys Leu Ala Ala Val Lei 
20 

His Asn Ser Leu Thr Val Met Pro 

35 40 

Gly Glu Tyr Ser Thr Lys Ser Ph€ 
50 5S 



(2) INFORMATION FOR SEQ ID NO: 
(i) SEQUENCE CHARACTERISTI 

(A) LENGTH: 4 9 Amino a 

(B) TYPE: Amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: Protein 
(xi) SEQUENCE DESCRIPTION 

Met Arg Arg Pro Ser Cys Ser Cys 
5 

Ala Pro His Ser Arg Thr Leu Lys 
20 

Ser Gly Arg Lys Leu Ser Arg He 
35 40 

Met 



10 15 
Ser Leu Met Val Met Ala Ala Leu 

25 30 
Ser Val Arg Cys Phe Ser Val Thr 
45 



25: 

:;s: 

ids 



qEQ ID NO: 25; 

Pro Ala Ser He Arg Asp Asn Thr 

10 15 
^al Leu He He Gly Lys Arg Ser 

25 30 
Leu Pro Leu Leu Arg Ser Ser Ser 
45 



(2) INFORMATION FOR SEQ ID NO; ^6: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTHS 6 Amino acd/ds 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 
(Xi) SEQUENCE DESCRIPTION 
Met Pro Gin Lys Arg Glu 
5 



(2) INFORMATION FOR SEQ ID NO: 



3EQ ID NO; 26: 



27: 

(i) SEQUENCE CHARACTERISTICS; 
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(A) LENGTH; 21 Amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Protein 
(Xi) SEQUENCE DESCRIPTION: SEQ Ijb NO- 27^ 



5?=« 

O 



Met Leu Asn Thr His Thr Leu Pro PhJ Ser Leu Leu Lys His Leu 



Ser Gly Leu Leu Ser His Glu Arg IJ 
20 21 



10 

His lie 



15 



(2) INFORMATION FOR SEQ ID NOi 

(i) SEQUENCE CHARACTERISTIC 

(A) LENGTH: 5 Amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 

(ii.) MOLECULE TYPE: Proteir 
(xi) SEQUENCE DESCRIPTION: f SEQ ID NO: 28; 

Met Tyr Leu Glu Lys 
5 

(2) INFORMATION FOR SEQ ID No/ 29' 
(i) SEQUENCE CHARACTERIsfrlCS : 

(A) LENGTH: 26 Aitiinc/ acids 

(B) TYPE: Amino aci<; 
(D) TOPOLOGY; lineai 

(ii) MOLECULE TYPE; Pro t Lin 
(Xi) SEQUENCE DESCRIPTiqS: SEQ ID NO: 29; 



Met Thr Leu Thr Tyr Lys Asn /Arg Arg lie Thr Arg Pro Phe Arg Leu 



IS 



5 / 10 

Ala Arg Phe Gly Asp Asp GlV Glu Asn Leu 
20 / 25 

(2) INFORMATION FOR SEQ ID/ NO: 30: 
(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: II Ariino acids 

(B) TYPE: Ainino kax<X 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Met Gin Leu Pro Glu Thr /val Thr Ala Cys Leu 

5 / 10 

(2) INFORMATION FOR SEfi ID NO; 31: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 Amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGl^: linear 

(ii) MOLECULE TYPE: Protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Met Pro Gly Ala Asp/ Lys Pro Val Arg Ala Arg Gin Arg Val Leu Ala 
5/ 10 15 

Gly Val Gly Ala Qlh Leu Thr Met Arg His Gin Ser Arg Leu Tyr 
/ 25 30 

(2) INFORMATION ^R SEQ ID NOj32: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 65 Amino acids 

(B) TYPE: Amino acid 
(D) TOfibLOGY: linear 
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